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Recently, in a span of a week, two popular magazines [Business Week and Wired]
featured the information push phenomena on their cover. Another information systems
related magazine, Information Week, carried an article on push technology the same
week. The push technology is being hailed as a savior for people suffering information
overload on the Web [Kelly and Wolf 1997]. The authors also forecast the demise of
browsing as we know it and instead, they predict the rapid rise of the push technologies.
Other authors [Cortese and Hof 1997] depict the push technologies as a way out the maze
we call the Web. The essence of the argument for the push technologies is that the pages
on the Web have proliferated at a rate that overwhelms the average user causing an
information overload. And that the push technologies will deliver information to your
doorsteps - not literally - but to your PCs. The use of this technology is not limited to
individual users but is being used rapidly by organizations to broadcast information to
their employees [Maddox 1997].
Amid this euphoria about push-based information delivery, there is some apprehension
that these systems are being developed mainly because technology to do this is available.
And not because they satisfy clear user needs [Schwadron 1997]. The issue that then
arises is what is the impact of information tug-of-war (push or pull) on the information
consumer. We wrestled with the issue for a long time, trying to develop a research
agenda to investigate the impacts. Before long we realized that we did not clearly
understand what entails the process of information being pushed or pulled. This paper is
an effort to present a framework to understand the push-pull information delivery and
acquisition process.
In the first section we present the framework that can be used to understand the
differences between push and pull systems. Then we use the framework to develop
implications and provide future research ideas related to design of Internet based
information delivery and acquisition.
A Framework for Understanding
Push-Pull Systems
The framework (Figure 1) is based on hypothesized underlying dimensions that enable
distinctions between pure push and pull systems. The framework can be used to analyze
hybrid systems and design new systems that combine push and pull features. The

dimensions used, perceived control, information processing requirements and
conformance to needs, are based on the perspective of information seeker/receiver.
Literature suggests that perceived control is an important variable in influencing user
attitudes [Azjen 1988]. Beliefs regarding control have an important and assessable effect
upon the ways in which persons encounter their experiences since perceived control is a
moderator of aversive stimuli [Lefcourt 1982]. Hoffman and Novak [1996] studied
perceived control in the context of hypermedia computer mediated environments. They
proposed that users achieve a state of flow [Csikszentmihalyi 1990] when they perceive
higher control.
People are cognitive misers seeking to minimize their information processing
requirements. They attempt to reduce the information load in terms of amount of
information to be processes as well as the equivocality of the information [Daft and
Huber 1987]. In an information acquisition context this would suggest that users would
prefer to avoid information processing. Further, Berger and Calabrese [1975] proposed
that humans attempt to reduce uncertainty through communications. Thus users would
prefer to have information that strictly conforms to their needs in order to reduce
uncertainty over time.
Based on the discussion above, it is evident that the dimensions chosen by us constitute
important factors in information acquisition by users. Further we hypothesize that these
dimensions enable distinction between push and pull system and various other hybrids.
For instance pure pull systems are characterized by high perceived control, high
information processing needs and high conformance to needs. This is because in these
systems users initiate and control information acquisition process.
Further since the acquisition is in their control it is more likely to result in information
that matches needs. But this also entails investment of processing effort in directing
acquisition. On the other hand pure push systems are characterized by low perceived
control, low processing requirements and low conformance to needs. These systems
require the users to provide some preferences initially and then provide information
through processing based on preferences. As a result users would tend to perceive a lower
control over the process and lower conformance to their needs..

Figure 1: Framework to Understand Push-Pull Systems

It is to be noted that there are very few pure push-pull systems, rather there are a variety
of hybrids. For instance Pointcast, BackWeb, Castanet etc., much talked-about
information delivery systems, seek to reduce the information requesters information
processing needs, at the same time take a middle ground on perceived control. By asking
users to specify needs initially and then pushing information through user-selectable
multiple channels for different information types, they afford a higher degree of control
to users than a pure push system. Another approach Pointcast has adopted to enhance
users perception of control is to provide a temporal transitivity. Whereby users upon
noticing something of interest in the pushed information can click on hyperlinks and pull
detailed information on the matter of interest. This leads us to the following proposition:
P1. Systems that afford users the ability to transition from push mode to pull mode as and when required
will gain higher acceptance.

Also in order to avoid the perceived low conformance to user needs drawback of pure
push systems, applications such as Pointcast and BackWeb are continuously seeking to
use and develop better filtering methods as backends. A case in point is Backweb's
proposed alliance with Verity, a company that develops search engines that finely filter
the information to match user needs [Claymon 1997]. Verity is by itself a hybrid
information acquisition/delivery system, a search engine that uses sophisticated filtering
methods to provide information that better conforms to user needs while greatly
minimizing the processing needs of the user. But the use of the search engine as stand
alone, means that the control is in the hands of the user. These examples lead us to
propose that hybrids are better than pure push-pull systems and that an ideal information
acquisition/delivery system would be one that affords the users a high degree of
perceived control while minimizing their processing requirements and satisfying their
need to the highest degree possible.

P2. Hybrids of pure push and pull systems are likely to find higher acceptance, than the pure systems
themselves
P2a. Information acquisition-delivery system which afford users a high perceived control and high
conformance to needs while minimizing information processing need, will gain higher acceptance.

Additional Factors
The framework presented in the previous section aims to guide the design of information
acquisition and delivery systems. We now introduce three other dimensions, based on an
explication of the locus of control factor and a probing of the conformance dimension,
that are important in hypermedia computer-mediated environments. Locus of control has
been traditionally seen as reflecting internal/external focus. In this new context we have
two underlying factors -'Controlled at' and 'Controlled by', since client-server type of
communication allows for this distinction to be made. For example, in some information
acquisition designs, control may be with the provider, but exercised at the receiver's end
through agent technology.
The conformance dimension yields a dual which we call information diversity. This
refers to the system's ability to support exploration, and to come up with unpredictable
information. Pure push systems do better at providing richer information than pull
systems especially if the receiver has little prior information.
These three factors - controlled at, controlled by and information diversity - can be used
to further explore choices for information acquisition and delivery. The design of the
system on these dimensions should match the context in which it is proposed to be used.
Further research is needed to come up with how these should be matched with user needs.

Implications and Future Research
The push-pull characterization of information delivery systems has emerged in recent
months because of the interest in Internet browser architectures. We provide a framework
and related propositions that encompasses these concepts and points to the many ways in
which combinations of characteristics could be used. Even existing information delivery
services could be better interpreted using these conceptualizations. Our framework also
provides some researchable design implications:
•

•
•

Understand the interplay of the users and technology in making the transition in
the acquisition/delivery mode switching from push to pull. Specifically, in what
way do the factors mentioned in the framework influence the transition? How can
the transition be facilitated?
What paths do various push-pull technologies take in moving to the ideal system
state proposed in our framework?
Does the information content and user motivation determine the choice of the
deliver/acquisition mode?

References

Ajzen, I. Attitudes, Personality and Behavior, Chicago, Dorsey Press, 1988.
Berger, C. and Calabrese R. "Some Explorations in Initial Interaction and Beyond:
Toward a Development Theory of Interpersonal Communication," Human
Communication Research, pp. 99-112, 1975.
Claymon, D. "When Push Comes to Shove," The Red Herring, pp. 31-34, April 1997.
Cortese, A. and Hof, R.D. "A way out of the Web Maze," Business Week, February 24,
1997.
Csikszentmihalyi, M. Flow: The Psychology of Optimal Experience, New York, Harper
and Row, 1990.
Daft, R.L. and Huber, G.P. "How Organizations Learn: A Communication Framework,"
Research in the Sociology of Organizations, Vol. 5, pp. 1-36, 1987.
Hoffman, D.L. and Novak, T.P. "Marketing in hypermedia computer-mediated
environments: conceptual foundations," Journal of Marketing, 60:3, pp. 50-68, July
1996.
Kelly, K. and Wolf G. "PUSH! Kiss your browser goodbye: The radical future of the
media beyond the Web," Wired, March 1997.
Lefcourt, H.M. Locus of Control: Current Trends in Theory and Research, Hillsdale, NJ,
Lawrence Erlbaum Associates, 1982.
Maddox, K. "Online Data Push," Information Week, February 24, 1997.
Schwadron, T. "The Push for Push and What It Says about New Media," Los Angeles
Times, Section D, Page 6, March 24, 1997.

